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Design manual for designers, developers, planners,
government officials, and other stormwater
practitioners to design Best Management Practices:

AVolume 1: Stormwater Policy Guidebook i A policy document
design to provide guidance on the basic principles of effective
stormwater management for Georgia communities.

AVolume 2: Technical Handbook i A technical handbook for
design professionals on sustainable site design and stormwater
management practices for land development.

AVolume 3: Pollution Prevention Guidebook T a compendium of
stormwater pollution prevention practices for use by local
jurisdictions, businesses and industry, and local citizens.
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Brief Background

AWhy updatethen Bl ue Booko?
AQOriginal GSMM ~ 15 yrs. old
ANew and Better Information
AApproaches have Changed
AState Water Plan Update
AStakeholder Request
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What are the Major Changes?

AComprehensive Stormwater Management Approach

ARecommended Runoff Reduction Performance
Standard

ARevised Better Site Design Credits
ANew Format

AAdditional Details/Corrections B
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What are the Major Changes?

ANew/Updated BMP Sections

ADigital Design Details

AOperations & Maintenance Guidance Document
ALandscaping & Aesthetics Guide

ARevised BMP Calculator Tool

ACorrected Technical Errors with New Information




Comprehensive Stormwater Management
Approach

Communities are encouraged to apply:
A Natural Resource Inventory
A Green Infrastructure (GI)
A Low Impact Development (LID)
A Better Site Design (BSD)
A Runoff Reduction




Comprehensive Stormwater Management
Approach( cont 0d)

Runoff reduction:

A Reduces post-construction stormwater runoff
rates, volumes, and pollutant loads

A Reduces risk of flooding

A Eliminates stormwater runoff from a given volume
(and the pollutants associated with it), rather than
just treating and/or detaining runoff

A Provides economic benefits (additional jobs,
Increased property values, etc.)

A Maintains, mimics or replaces landscape
hydrologic functions




Previous Performance Standards

A Regulated MS4 communities are required to adopt the performance standards
listed in their permit.

Minimum Standard#1 — Use of Better Site Design Practices for Stormwater Management
Minimum Standard#2 — Stormwater Runoff Quality

Minimum Standard#3 — Stream Channel Protection 80% TSS removal
Minimum Standard#4 — Overbank Flood Protection from the 1.2-inch
Minimum Standard#5 — Extreme Flood Protection rainfall event

Minimum Standard#6 — Downstream Analysis
Minimum Standard#7 — Groundwater Recharge
Minimum Standard#8 — Construction Erosion and Sedimentation Control

Minimum Standard#9 — Stormwater Management System Operationand Maintenance
Minimum Standard#10 — Pollution Prevention

Minimum Standard#11 — Stormwater Management Site Plan




GSMM Coastal Stormwater Supplement
(CSS) Performance Standards

Site Planning and Desiqgn Criteria Post-Construction Stormwater Management Criteria
Criteria #1: Stormwater Runoff Reduction

Criteria #1: Natural Resources Inventory e _ )
Criteria #2: Use of Green Infrastructure Practices Cr!ter!a #2. Stonw_water(:luallty Prolet?.tmn
Criteria #3: Stormwater Management Concept Plan Criteria #3: Aquatic Resource Protection

Criteria #4: Stormwater Management Plan Cr?ter?a #4: OverbankFlood Protet.:tion
Criteria #5: Downstream Analysis Criteria #5: Extreme Flood Protection

Criteria #6: Stormwater Management System Inspection

and Maintenance Plan
Criteria #7: Erosion and Sediment Control Plan Special Stormwater Managementand Site Planning
and Design Criteria (Shellfish harvesting areas)
Criteria #1: Increased Stormwater Runoff Reduction

Criteria #2: Enhanced AquaticResource Protection

Criteria #8: Landscaping Plan
Criteria #9:; Stormwater Pollution Prevention Plan
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GSMM Coastal Stormwater Supplement
(CSS) Performance Standards

Runoff
reduction of
the 1.2-inch

rainfall event
Post-Construction Stormwater Management Criteria

Criteria #1: Stormwater Runoff Reduction
Criteria #2: Stormwater Quality Protection
Criteria #3: Aquatic Resource Protection

Criteria #4: Overbank Flood Protection If any of the stormwater runoff

Criteria #5: Extreme Flood Protection generated by the 1.2 inch storm
event cannot be reduced on a

development site, reduce TSS
load by at least 80% and reduce
nitrogen and bacteria loads to the
maximum extent practical.




.
Previous GSMM WQ Performance Standard

AOnly looked at TSS removal

ADid not account for the benefits of runoff reduction
ADid not coincide with the CSS

Coastal Stormwater Supplement
to the

Georgia Stormwater
Management Manual

(Source: City of Atlanta)
(Source: Center for Watershed Protection)




New Recommended
WQ Performance Standards

A While regulated MS4 communities do have to adopt the Blue Book, it provides
recommended, not required, performance standards

A Includes a runoff reduction standard and a water quality treatment standard

0 KEY CONSIDERATIONS

The following twelve (12) standards are recommended performance
requirements for new development or redevelopment sites:

+ Standard #1 — Natural Resource Inventory

+ Standard #2 — Better Site Design Practices for Stormwater
Management

. Stand:ard #3 — Runoff Reduction

» Standard #4 — Water Quality

+ Standard #5 — Stream Channel Protection

+ Standard #6 — Overbank Flood Protection

+ Standard #7 — Extreme Flood Protection

+ Standard #8 — Downstream Analysis

+ Standard #9 — Construction Erosion and Sedimentation Control

+ Standard#10 - Stormwater Management System Operation and
Maintenance

+ Standard #11 — Pollution Prevention

« Standard #12 - Stormwater Management Site Plan




New Recommended
WQ Performance Standards
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Standard #3 i Runoff Reduction

Runoff reduction practices should be sized and designed to retain the first 1.0
inch of rainfall on the site to the maximum extent practicable.

Standard #4 1 Water Quality

Stormwater management systems should be designed to retain or treat the
runoff from 85% of the storms that occur in an average year [1.2 inches], and
reduce average annual post-development total suspended solids loadings by
80%.




New Recommended
WQ Performance Standards

Standard #3 i Runoff Reduction

A Runoff reduction practices should be sized and designed to retain the first 1.0 inch of rainfall on the site, or to
the maximum extent practicable.

A This standard is quantified and expressed in terms of engineering design criteria through the specification of
the runoff reduction volume (RR,).

A Runoff reduction practices inherently reduce TSS and other pollutants to provide water quality treatment (i.e.
100% pollutant removal for stormwater retention, infiltration, evaporation, transpiration, or rainwater
harvesting and reuse).

A If the entire 1.0-inch runoff reduction standard cannot be achieved, the remaining runoff from the 1.2-inch
rainfall event must be treated by BMPs to remove at least 80% of the calculated average annual post-
development TSS loading from the site per Standard #4 Water Quality.

Standard #4 7 Water Quality

A Stormwater runoff generated on the development site shall be retained and/or treated by BMPs to remove at
least 80% of the calculated average annual post-development total suspended solids (TSS) loading from the
site.

A This standard is quantified and expressed in terms of engineering design criteria through the specification of
the water quality volume (WQ,), which is equal to the runoff generated on a site from 1.2 inches of rainfall.

A This can be achieved through the use of BMPs that provide runoff reduction or BMPs that provide treatment.




New Recommended
WQ Performance Standards

=t Given that an 80% TSS removal rate for the
1.2 inch rainfall event is the standard for
Overbank Flood addressing water quality, 100% TSS

removal through volume reduction of the
1.0 inch rainfall event will address the same
requirement. In another method of
describing total TSS removal, 80% of 1.2
Inches (0.96) approximately equates to
100% of 1.0 inches.

| Reduction | #
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Figure 2.2.3-1 Representation of the Unified Stormwater Sizing Criteria
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New Recommended

WQ Performance Standards

Runoff Reduction [ nFow | =)

Approach 1,000 FT*
100 Units of TSS

BMP

 RRV = 100% ‘ No OUTFLOW
0FT®

‘ 0 Units of TSS

| Runoff Reduction |

1,000 FT®
100 Units of TSS

Traditional TSS [ nFiow | )

3
Removal Approach 1,000 FT SUP
100 Units of TSS 11 TSS = 80% ‘ OUTFLOW
1,000 FT°
‘ 20 Units of TSS

| No Runoff Reduction |

Partial Runoff [ nFow | e

Reduction Approach P —

BMP 30 Units of TS5 Removed

MOTE: Effective TSS removal

- OUTFLOW efficiency of example BMP is
BO%.

500 FT°

+ RRY = 50%

100 Units of TSS s TSS = 80%

3

20 Units of TSS

| Runoff Reduction ‘
500 FT*

a0 Units of TSS




Better Site Design Credits

Better Site Design aims to protect and conserve natural areas, reduce
iImpervious cover, and integrate stormwater management with site design.

A Five previous credits intended to be a bonus, but they go above
and beyond what math and science say.

A More and better science is available to calculate benefits of new BMPs
and runoff reduction practices.
A The following credits were removed:
A Stream Buffers

A Grass Channel
A Overland Flow Infiltration and Groundwater Recharge

A Environmentally Sensitive Large Lot Subdivisions

A Only remaining credit
A Natural Area Conservation Credit




Natural Conservation Area Credit

ASubtract conservation areas from
total site area when computing
water quality and runoff reduction
volume requirements.

AAn added benefit will be that the e et
. (::::3 Undisturbed Forest
post-development peak discharges ~—— Conservation Area

will be smaller, and hence water
quantity control volumes (CP,, Qs
and Qy) will be reduced due to lower
post-development curve numbers.




S
Other Credits

ASite Reforestation/Revegetation

A Subtract 50% of any reforested/revegetated areas from the total
site area and re-calculate the runoff reduction volume (RR,) and
water quality volume (WQ,) that applies to the development site.

ASoil Restoration

A Subtract 50% of any restored pervious areas from the total site
area and re-calculate the RR, and WQ, that applies to the
development site.

A Site Reforestation/Revegetation & Soil Restoration

A Subtract 100% of any reforested/revegetated and restored pervious
areas from the total site area and re-calculate the RR, and WQ,,
that applies to the development site.




New Additions for Volume 1

ADiscussion of Low Impact Development (Sect.1.5)

AComplete overhaul of Better Site Design chapter T more
concrete guidance for local governments (Chap. 3)

ADiscussion of site plan review (Sect. 4.3)
ADifferent development types (Sect. 4.4)

ARevised operation and maintenance discussion (Sect.
5.2)

AFunding alternatives for local governments (Sect. 5.5)

AAlternatives to on-site stormwater management (Sect.
5.7)
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Several Better Site

Design case studies
included in Ch. 3

@ CASESTUDY

Fox Hollow Development — James Island, SC

Located on James Island, South Carolina, Fox Hollow is a 2.65 acre low impact devel-
opment that protected the trees, wetlands, and topography of the site. Unlike con-
ventional development, where mass grading is common, at Fox Hollow the land has
been highly conserved — only enough land for the 9 houses and roadway were clearad.
Narrow streets and driveways reduce impervious cover in the development. Rather than
relying on pipes, a bioswale system conveys stormwater and bioreten-tion cells replace
stormwater ponds. The site has a density of 4.22 homes/acre with 0.52 acres of open
space consisting of park, bioratention and wetlands. Named "Best New Community of
2013" by the Charleston Homebuilders Association, Fox Hollow was specifically recog-

Figure 3.3-12 Site plan for Fox Hollow {ElEs et al, 2014)

Key considerations

are highlighted

5.5 Funding
Deescription: Adeqguate funding is an essential part of a stormawater management program. While General Fund monies may be the most commeon funding
approach, many other effective strategies exist

Systermn (CRS)
= Coastal Incentive Grant {CIG) Program

Public Program Finance Database 5
0 HHCONSIDEMTIOHS THEFTHE FUHLE: PRO FARS, NEFE [ FUNEEN IATLEAAT ;'Eu
I & CDPLLY AN GEALS LEGAL BSUES TRLICT BT o
Funding strategies covered in this section include: ¥ | ] ¥ %
m . o
»+ General Fund [’m:;&.‘ ﬁ.ﬁf; ol |~| “'L“‘m‘ =]
+ Stormwater Utilities | | ] -
COET OF SERVICE RATE STRUCTURE “'L‘I“
+ Grant and Loan Programs | AxALYE | Al iy
» Clean Water State Revolving Fund (CWSRF) 4 L
e THAL BATE STLDY & )
» Section 319¢h} Georgia's Nonpoint Source Implementation Grant |ML=:AM e H oA
= Department of Community Affairs (DCA) Water First “ '
} ) ) [ — T ware DL A
= Mational Flood Insurance Program (WFIP) Community Rating RIS TEre GBI AR ol

Other Funding Sources

» General Obligations Bonds.

= Development Impact Fees

» Special Assessments/Tax Districts

nized for its low impact development approach {Ellis et al. 2014).

ETILITY SMFLEMESTATIIS & CUSTOMER SERVICL

Funding
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alternatives section
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BMP Changes/Updates

AUpdated existing BMP sections
to current industry standards

Alncluded all CSS BMPs in (Vol. 2, Sect. 4)

AAdded new BMP sections

A Bioslope

A Dry Extended Detention Basin (broken out from
Dry Detention Bbasin section)

A Regenerative Stormwater Conveyance
A Porous Asphalt
ARemoved BMP sections
A Alum Treatment Systems
A Rain Garden (incorporated in bioretention)




